Suicidal inactivation of the rabbit 15-lipoxygenase by 15S-HpETE is paralleled by covalent modification of active site peptides.
Lipoxygenases (LOXs) are multifunctional enzymes that catalyze the oxygenation of polyunsaturated fatty acids to hydroperoxy derivatives; they also convert hydroperoxy fatty acids to epoxy leukotrienes and other secondary products. LOXs undergo suicidal inactivation but the mechanism of this process is still unclear. We investigated the mechanism of suicidal inactivation of the rabbit 15-lipoxygenase by [1-(14)C]-(15S,5Z,8Z,11Z,13E)-15-hydroperoxyeicosa-5,8,11,13-tetraenoic acid (15-HpETE) and observed covalent modification of the enzyme protein. In contrast, nonlipoxygenase proteins (bovine serum albumin and human gamma-globulin) were not significantly modified. Under the conditions of complete enzyme inactivation we found that 1.3 +/- 0.2 moles (n = 10) of inactivator were bound per mole lipoxygenase, and this value did depend neither on the enzyme/inactivator ratio nor on the duration of the inactivation period. Covalent modification required active enzyme protein and proceeded to a similar extent under aerobic and anaerobic conditions. In contrast, [1-(14)C]-(15S,5Z,8Z,11Z,13E)-15-hydroxyeicosa-5,8,11,13-tetraenoic acid (15-HETE), which is no substrate for epoxy-leukotriene formation, did not inactivate the enzyme and protein labeling was minimal. Separation of proteolytic cleavage peptides (Lys-C endoproteinase digestion) by tricine SDS-PAGE and isoelectric focusing in connection with N-terminal amino acid sequencing revealed covalent modification of several active site peptides. These data suggest that 15-lipoxygenase-catalyzed conversion of (15S,5Z,8Z,11Z,13E)-15-hydroperoxyeicosa-5,8,11,13-tetraenoic acid to 14,15-epoxy-leukotriene leads to the formation of reactive intermediate(s), which are covalently linked to the active site. Therefore, this protein modification contributes to suicidal inactivation.